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Abstract. There is not acommon attitude 
in a society for socio-scientific issues (SSI) 
such as whether to use nuclear power 
plants for energy production. Within this 
respect, the aim of the research is to 
examine pre-service science teachers’ and 
pre-service social studies teachers’ attitudes 
toward SSI and to reveal their views about 
setting up nuclear power plants in their 
country. The participant of research is 

120 pre-service teachers. Firstly, Attitudes 
toward Socio-scientific Issues Scale (ATSIS) 
was implemented and then, focus group 
discussions were done with five students 
from each department separately so as to 
understand their views about nuclear pow- 
er plants. Findings revealed that whereas 
pre-service teachers are eager to learn more 
about SSI, they have anxiety about it due 

to religion, moral and ethical perspectives. 
In addition, whereas both groups of pre- 
service teachers have some common views 
about nuclear power plants, pre-service 
science teachers do not have more positive 
views about having nuclear power plants in 
their country. 
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Introduction 


Developments in science and technology have substantial impacts on 
society. For example, developments in fields like health, nutrition, harbor- 
ing and security generally accepted by society but sometimes such kind of 
developments may cause polarizations in a society. In such situations, it is 
expected that individuals in a society may be able to make their own deci- 
sions based on scientifically valid knowledge. Indeed, this is a property of a 
scientifically literate person. Making decisions about socio-scientific issues 
based on scientifically valid knowledge is a vital part of scientific literacy, 
which is one of the crucial goals of science education (Topcu, Mugaloglu & 
Given, 2014). Scientifically literate individual is not learner only for during 
school term but also s/he is a life-long learner. NRC (1996) defines science 
literacy as understanding concepts, making decisions individually, acquisition 
of citizen consciousness, attending social and cultural activities in a society 
and being productive economically. In other words, scientifically literate 
person is able to make his/her own decision, is able to reach reliable sources 
(articles, books, etc.) about (socio-scientific) issues or at least, s/he is aware 
about how to reach such sources, is able to share his/her own idea in a society 
and is a economically productive. These traits emphasize that students should 
be taught not only scientific knowledge at schools but also they should be 
educated about how to develop their own ideas and thinking skills because 
there are topics related about society which are open-ended, contradictive 
and with not certain answers. This type of topics is called as socio-scientific 
issues (SSI) (Sadler, 2004; Topcu, 2010). A topic should be related with science 
contents and should have sense and importance about society so as to be 
called as SSI (Eastwood, Sadler, Zeidler, Lewis, Amiri & Applebaum, 2012; Topcgu 
et al., 2014). Global warming, human cloning, stem cells, genetically modified 
organisms, and nuclear power plants are some examples for SSI. 
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Attitude towards an object is another indicator to understand what s/he thinks about it. Asking someone's 
attitude towards an object means that to ask how s/he judges the object (Kind, Jones & Barmby, 2007, p. 873). 
Although attitude is not much open to change and develop (Reid, 2006), it is an attractive topic for researchers 
since it is long-lived, related to behavior and is learned and be taught (Young, 1998, p.97). Reid (2006) advocates 
that attitude involves three main components which are cognitive, affective and behavioral. They are related 
to each other. Cognitive component is introduced as knowledge about an event, object or process. Affective 
component is defined as feeling or emotion about the object (e.g like or dislike) and lastly, behavioral component 
is identified as a tendency towards action for the object. 

In related literature, although there are many studies (Bilen & Ozel, 2012; Lewis & Leach, 2006; Ratcliffe, 
1997; Sadler, 2009; S6nmez & Kiling, 2012) done about SSI, studies about students’ attitudes toward SSI are rare. 
The results of such studies show that students’ achievements increases (Sahin & Hacioglu, 2010; Kirbag Zengin, 
Kececi & Kirilmazkaya, 2012), thinking and reasoning skills, inquiry and argumentation skills develops with SSI 
based curriculum (Demircioglu & Ucar, 2014; Sadler & Zeidler, 2004; Zohar & Nemet, 2002). Students with these 
high level abilities will be able to solve problems that they face and will be able to make decisions based on 
scientifically appropriate knowledge, which are properties of scientifically literate person (Topcu et al., 2014). 

In national perspective, one of the popular SSI is nuclear power plants, especially in Turkey since it is the 
first time that they are planning to be established. Recently, there are a lot of studies done about nuclear power 
plants in Turkey so as to investigate students and pre-service teachers’ attitudes or knowledge about nuclear 
energy and nuclear power plants (Ates & Saracoglu, 2013; Kirbag Zengin et al., 2012; Ozdemir, 2014). These 
studies conclude that most of students and pre-service teachers have bias about nuclear power plants and they 
believe that nuclear power plants have a lot of advantages although it involves many possible dangers (Ates & 
Saracoglu, 2013). On the other hand, in terms of international perspective, after the Fukushima Daiichi nuclear 
disaster, nuclear power plants have started to occupy the agenda of societies. For example, opponents of nuclear 
power plants organized demonstrations against nuclear energy in France, where energy mainly produced by 
nuclear power plants (Petit, 2013). 


Research Focus 


Because of the fact that pre-service teachers are going to teach SSI in their future career at schools, they 
should be familiar with such SSI contexts. In addition, it is indispensible fact that SSI consists of social and scientific 
parts. For this reason, the participant pre-service teachers’ branches were determined as social and science. In 
related literature, although it is possible to find studies which investigate pre-service science teachers’ views about 
SSI, there has been no research which examines pre-service social studies teachers’ attitudes toward SSI. 

In other respect, SSI does not only involve international problems but also includes local subjects since 
each country (or community) has its own socio-cultural structure, moral values and beliefs (Topcu et al., 2014). 
Because of the fact that these values are usually different for each community, societies’ perspectives may be 
different for the same SSI. Hence, local studies about SSI are important to reflect that community's views. 

Moreover SSI is an important context to educate individuals as scientifically literate people because it 
requires an individual to reach reliable data sources and supporting his/her views with scientifically valid evi- 
dences. For this reason, it can be said that educating students as scientifically literate individuals is also depend 
on pre-service teachers’ attitudes toward SSI, who will teach in their future career. Therefore, pre-service teach- 
ers’ attitudes toward SSI and their views about nuclear power plant, which is an example for SSI, was examined 
in the current study. 

This research was done to contribute related literature in order to address these deficiencies. The purpose 
of this research is to reveal pre-service science and pre-service social studies teachers’ attitudes toward SSI and 
to examine their views about setting up nuclear power plants in Turkey. In addition, pre-service teachers’ views 
about nuclear power plants were examined and compared with each other. 

The main question is what pre-service teachers’ attitudes toward SSI (positive or negative) and whether 
pre-service science teachers and pre-service social studies teachers have different views about setting up nuclear 
power plants in Turkey. 
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Methodology of Research 
General Background of Research 


Current research is based on mixed methodology. First of all, questionnaire was applied for both pre-service 
science teachers and pre-service social studies teachers as a quantitative part of research. Then focus group dis- 
cussions, which are a kind of qualitative data collection method, were done with five pre-service science teachers 
and five pre-service social studies teachers, separately. Focus group discussions are done based on predetermined 
framework with respect to participants’ specifications (Cokluk, Yilmaz & Oguz, 2011). The study was done in the 
spring term of 2015-2016 academic year. 


Sample of Research 


The research was done with 60 pre-service science teachers and 60 pre-service social studies teachers. The 
descriptive details of participants were given on Table 1. There is no compulsory course about SSI in the two pro- 
grams’ curriculums but there is one course as an elective course related with SSI for each department. For example, 
in the spring term of second grade, pre-service social studies teachers may choose the elective course entitled as 
“Science, Technology and Change in Society” In other respect, pre-service science teacher may attend the elective 
course entitled as “Science, Technology and Society” in the spring term of second grade. The research was done at 
the end of the spring term in 2016. For this reason, the participants —except first grade pre-service teachers- were 
chosen among students who attended these elective courses. All participants filled out the questionnaire and 
attended focus group discussions as volunteer. 


Table 1. Descriptive information about participants. 


Grade Level Gender Total 
First Grade Second Grade Third Grade Bourn Male Female 
Grade 
Pre-service Science Teachers 10 10 20 20 8 52 60 
Pre-service Social Studies 10 40 20 20 95 35 60 


Teachers 
Instruments and Procedure 


Firstly, in order to reveal pre-service science teachers and pre-service social studies teachers’ attitudes about 
SSI, the questionnaire, which was developed by Topcu (2010), was used. It involves 30 items and has three sub- 
dimensions, which are interest and usefulness of SSI (17 items), liking of SSI (7 items) and anxiety towards SSI (6 
items). It is a kind of 5-point Likert scale, from strongly disagree to strongly agree. Turkish form of the questionnaire 
was used in the research. The original questionnaire was developed with pre-service science teachers, pre-service 
elementary teachers and students from the department of psychology. All reliability and validity scores were pro- 
vided by Topcu (2010). Because of the fact that totally the same questionnaire was used in current research, any 
new internal consistency reliability or any validity scores were not calculated. The Cronbach alpha coefficients of 
.90 were found for the interest and usefulness of SSI, .81 for the liking of SSI and .70 for the anxiety towards SSI in 
the original scale. 

Secondly, two focus group discussions were done with pre-service teachers. The first one was done with five 
pre-service social studies teacher. The other one was done with five pre-service science teachers. Students in the 
focus groups were determined based on their scores gathered from the questionnaire. Two students from fourth 
grade, two students from third grade and one student from second grade were chosen for each focus group dis- 
cussion. The students, who have the highest and the least positive attitudes scores, were chosen from third and 
fourth grades. For the second grade, the student, who has the average score from the questionnaire, was called for 
the group discussions. In order to understand two different groups’ (pre-service science teachers and pre-service 
social studies teachers) views about setting up nuclear power plant in Turkey exactly, the pre-service teachers 
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were divided into two groups with respect to their branches. It was aimed through focus group discussions to 
understand what pre-service science teachers and pre-service social studies teachers think about nuclear power 
plants, how they support their views, whether they are affected from each other's view easily and what their deci- 
sions are about establishing nuclear power plants in Turkey. 


Data Analysis 


Relative frequency and percentage distribution techniques were used as descriptive analysis in order to ana- 
lyze the data gathered from the questionnaire. Pre-service science teachers and pre-service social studies teachers’ 
responses analyzed together in order to see general attitudes of pre-service teachers toward SSI. 

On the other side, focus group discussions were transcribed and then analyzed. Each group's responses was 
evaluated and then compared with each other. Focus group discussion took about 40 minutes for each group. What 
nuclear energy is, how it works, the impacts of them on livings and environment, similarities and differences between 
nuclear power plants and other energy sources, importance of it for Turkey, whether they support the view to have 
nuclear power plant in Turkey (and why) were basis of the questions discussed in the focus group discussions. The 
questions were asked by one of the researchers and then each participant in the group explained his/her thoughts 
one by one. All discussions were recorded. Students’ views were categorized into two sub-titles, one of which is posi- 
tive views/true knowledge as coded 1 and the other one is negative view/wrong knowledge as coded 2. 


Results of Research 


Pre-service science teachers and pre-service social studies teachers’ attitudes toward SSI and their thoughts 
about setting up nuclear power plants in Turkey were examined in the research. In the first part of the results sec- 
tion, the findings about attitude towards SSI, which were reached from the questionnaire, were presented. In the 
second parts, the data, which is pre-service teachers’ views about setting up nuclear power plants, gathered from 
focus group discussions were given. 


Results Received Based on the Questionnaire 
The questionnaire has three sub-dimensions, which are interest and usefulness of SSI, liking of SSI and anxiety 
towards SSI. The findings based on the first sub-dimension of the scale, which is interest and usefulness of SSI, 
reveal that most of the pre-service teachers are eager to learn new developments about SSI. Table 2 shows the 


most chosen items by pre-service teachers. 


Table 2. Findings related with interest and usefulness of SSI. 


Item No Item einen Percentage (%) 
15 Since SSI is related to daily life, | would like to learn more details about SSI. 108 90.7 
25 Debating on SSI promotes my thinking ability. 110 92.5 
2 SSI provides me with an opportunity to understand science well. 112 94.2 
30 lam interested in the effects of SSI on society. 96 81.4 
18 In media, the more emphasis should be given to SSI. 102 85.8 


The results on Table 1 indicate that many pre-service teachers have positive attitudes toward interest and 
usefulness of SSI. Pre-service teachers believe that discussing about SSI helps them to develop their thinking skills. 
It is indispensible fact that daily events attract students’ attention much more. It is also valid for this situation. Much 
more of participants advocate that SSI is related with daily life. Because of this, | prefer to learn more about it and 
it helps me to understand better. They want to learn more knowledge about the effects of SSI on society and they 
wish to see that more emphasis should be given to SSI in media. 

The findings depend on another sub-dimension of the scale, which is liking of SSI, show that participants’ 
interest about SSI is over the average level. Table 3 shows the most preferred items about liking SSI. 
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Table 3. Findings related with liking of SSI. 


Number of i 
Item No Item Participants Percentage (%) 
13 | like conducting research on SSI. 87 83.1 
6 | like SSI much better than scientific issues. 65 54.6 
21 | like trying to understand the actions around my environment with SSI knowledge. 78 66.1 


The results on Table 3 show that over the half of pre-service teachers like SSI more than other scientific issues. 
They try to associate the events around him/her with SSI and eager to design research based on SSI. 


The results based on the last sub-dimension of the scale, which is anxiety towards SSI, were given on Table 4. 
The findings reveal that some participants have several anxieties about SSI. 


Table 4. Findings related with anxiety towards SSI. 


Item No Item Number of Participants Percentage (%) 
12 I'am not approving implementations of SSI in terms of religion. 41 34.4 
5 I'am worry about socio-scientific developments in terms of moral and ethical 32 27.1 
perspectives. 
16 | think implementations of SSI are abused by the people having harmful targets. 68 56.7 
19 Socio-scientific developments are harmful to society rather than its benefits. 12 10.1 


The results show that 12 pre-service teachers have serious anxiety towards SSI and they believe that it involves 
much more dangerous outcomes for society than beneficial impacts. More than half of participants are worried since 
they think that SSI is open to be abused by the malevolent people. Also some pre-service teachers have anxiety 
towards SSI due to their religious or moral values or ethical issues. These results might show us how science and 
technology has strong effect on society. 


Results Based on the Focus Group Discussions 


After implementing the scale, the researchers choose 10 pre-service teachers (five of them are from the 
department of science education and the other five of them are from the department of social studies educa- 
tion) for focus group discussions. The participants were determined with respect to their questionnaire results. 
Two pre-service teachers from fourth grade in the department of science education (one of them has the highest 
score for attitudes toward SSI and the other one of them has the lowest score for the attitudes toward SSI) and 
two teachers from third grade in the department of science education (one of them has the highest score for at- 
titudes toward SSI and the other one of them has the lowest score for the attitudes toward SSI) were chosen. One 
student from second grade in the department of science education, who has the most average score for attitudes 
towards SSI, was chosen. These five pre-service teachers in the department of science education were invited for 
the focus group discussion. Same process was followed for the pre-service social studies teachers. It was aimed 
in the focus group discussions so as to reveal pre-service teachers’ views about an SSI example, which is nuclear 
power plant. In Turkey, there is a hot debate about establishing nuclear power plants, recently. The problems in the 
focus group discussions were generally about what nuclear power plant is, how it works, advantages/drawbacks of 
it and what you think about it. Discussions were organized for pre-service science teachers and pre-service social 
studies teachers separately. Two-point scale was used to evaluate the groups’ views. One point represents false or 
negative views and two points represent true or positive views. 

Table 5 shows the views of both groups of pre-service teachers’ views about what nuclear energy is and how 
it works. 
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Table 5. Pre-service teachers’ views about nuclear energy and its working principle. 


Q1: What is nuclear energy 4 2 
and how does it work? 


“Uranium and potassium combination take place at nuclear 
Pre-service Science Teach- _—_ power plants to produce energy.” 
ers’ Views “I can’t explain how but excessive amount of energy is pro- 
duced by very tiny parts of atoms” 


“Uranium and thorium transform into other energy forms such 
Pre-service Social Studies as electricity in nuclear power plants.” 
Teachers’ Views “I do not know exactly how it works but as | know a lot of 
engineers, technicians and workers are needed.” 


At the beginning of focus group discussions, what nuclear energy is and how it works were discussed. Find- 
ings based on the interviews show that both groups of pre-service teachers do not have exact knowledge about 
nuclear power plants but pre-service social studies teachers have more real-like thoughts. Similarly, both groups 
of pre-service teachers do not have exact scientific knowledge about how nuclear power plants work. 

In the next question, it was discussed that whether nuclear power plant is a kind of clean energy or not. Table 
6 shows the thoughts of pre-service science teachers and pre-service social studies teachers. Whereas pre-service 
social studies teachers claim that nuclear power plants are cleaner than other energy sources such as hydroelectric 
power plants or wind energy facility, pre-service science teachers advocate that nuclear power plants are not a 
type of clean energy since they emit radiation. 


Table 6. Pre-service teachers’ views about nuclear energy 


Q2: Is nuclear energy a 4 2 
kind of clean energy? 


Pre-service Science Teach- “Although a wind energy facility produces less energy 


ers’ Views than a nuclear power plant, former one is cleaner and 

| support the idea that much more wind energy facility 

should be launched.” 
Pre-service Social Studies “| think that nuclear power plants are cleaner than other 
Teachers’ Views energy sources. For instance, hydroelectric power plants 


damage fish ecosystems in rivers in which they set up”. 


After then it was asked that what they think about having nuclear power plants is one of the indicators to be 
assumed as developed country. The answers of both groups of pre-service teachers were given on Table 7. 


Table 7. Pre-service teachers’ views about the relation between having nuclear power plants and being a 
developed country 


Q3: Do you think that having nuclear 1 2 
power plants is an indicator to be 
assumed as developed country? 


Pre-service Science Teachers’ Views “We can say that having a nuclear power plant can be con- 
sidered as indicator to be assumed as a developed country 
since USA has many nuclear power plants and it is one of 
the developed countries.” 


Pre-service Social Studies Teachers’ ‘As | know, nuclear power plants are common in France 

Views and USA. These are two of developed countries. If we have 
nuclear power plants in our country, it seems to me that we 
will approach more to the developed countries.” 
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Pre-service teachers emphasized that having nuclear power plants may be considered for being assumed as 
a developed country. After their explanations, researcher asked that “there are nuclear power plants in countries like 
Armenia or Ukraine (these two countries were given as examples because they are neighbor of Turkey). Are they 
developed countries?” Students from social studies education stated that number of nuclear power plants in these 
countries should be taken into consideration. In other words, if a country has a lot of nuclear power plants, then 
this country can be categorized into developed countries. On the other side, pre-service science teachers could 
not give any detailed explanation for this question. 

The following question was about where the nuclear power plants are planning to set up in Turkey. Table 8 
shows pre-service teachers’ responses for this question. Pre-service social studies teachers have more knowledge 
about the locations for nuclear power plants in Turkey. They know the cities. Nonetheless pre-service science 
teachers do not have more knowledge about places. However both groups of pre-service teachers do not have 
much more information about why these cities were chosen. In other words, they could not explain exactly why 
nuclear power plants should be close to sea. 


Table 8. Pre-service teachers’ answers for the question about locations of nuclear power plants in Turkey 


Q4: In which cities, do the 
nuclear power plants are 1 2 
planning to set up? 


Pre-service Science Teachers’ “Rural areas like east region of Turkey” 

Views “..1 would say that sea can absorb the dangerous gases 
released by nuclear power plants and decrease its negative 
impacts on environment. That's why, these cities were 


preferable.” 
Pre-service Social Studies “Turkey is an earthquake-prone country and these two cities  “Sinop and Akkuyu are two cities. Due to these 
Teachers’ Views are safer places than most of other parts of Turkey. That's cities are close to the ports, these cities were 
why, these cities were determined.” determined.” 


Then, it was discussed that whether they know any nuclear accidents and what kind of effects can be seen 
on the environment after nuclear accidents. As can be seen from Table 9, Chernobyl and Fukushima nuclear ac- 
cidents are two major examples given by both groups of pre-service teachers. The reasons of this finding could 
be Chernobyl was too close to Turkey and its effects still can be observed in north parts of Turkey and Fukushima 
nuclear accident was a case of recent vintage. Similarly both groups of pre-service teachers have common views 
about the results of nuclear power plants accidents. 


Table 9. Pre-service teachers’ views about effects of nuclear accidents 


Q5: What are the effects 
of nuclear accidents on 1 2 
environment? 


Pre-service Science Teachers’ _“/ think that nuclear power plants accidents are one “Ultraviolet lights released from nuclear power plants 

Views of the major sources for global warming and glacier damage the atmosphere and people expose to hazardous 
melting.” lights much more.” 

Pre-service Social Studies “Nuclear power plant accidents gave rise to die thousands 

Teachers’ Views of people, animal and plants. For example, cancer be- 


came widespread in north side of Turkey. The worst result 
is that its effects can last for centuries.” 


After that it was asked what kind of precautions can be taken in order to decrease nuclear power plants’ 
drawbacks. Table 10 shows pre-service teachers’ ideas about preventive precautions. 
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Table 10. Pre-service teachers’ views about precautions against nuclear accidents 


Q6: What kind of precautions 
can be taken in order to 


1 2 
decrease nuclear power 
plants’ drawbacks? 

Pre-service Science Teachers’ “We should invite experts from developed countries and should 

Views discuss with them about how we can set up nuclear power plants 
and how we can protect our citizens and environment.” 

Pre-service Social Studies Teach- “We should examine how developed countries established the 

ers’ Views nuclear power plants in their countries and how they protect their 
citizens. Then we should adapt them with respect to our country’s 
situation.” 


General view about taking measurements against nuclear power plants is that doing it as developed countries. 
Their system should be examined and be adapted for nuclear power plants in Turkey. On the other hand, although 
similar offers were done by pre-service science teachers, their main offer was using alternative energy sources firstly, 
if their products still do not satisfy the need, then we should start to think about how to set up nuclear power 
plants as the ones in developed countries. 

Finally, their ultimate thoughts about establishing nuclear power plant in Turkey were asked. According to 
the findings, all pre-service social studies teachers supported the idea that nuclear power plants should be set 
up. They all said that although nuclear power plants have adverse impacts on environment even on people, if we 
have sufficient precautions, they should be set up since they are much more efficient than other energy sources 
which also have negative impacts on environment. On the other hand, a large part of pre-service science teachers 
claimed that alternative energy sources, which have less or no dangerous impacts on environment, should be given 
primacy. When all the other ways fail, after then nuclear power plants should be considered. 

General result derived from the focus group discussions as following. Pre-service science teachers and pre- 
service social studies teachers could not explain how nuclear power plants work but both of the groups have 
similar views about its adverse impacts on environment and offered similar precautions to reduce its negative 
outcomes. They both think that having nuclear power plants can be assumed as an indicator for being developed 
country. They also gave similar examples as nuclear power plant accidents. On the other hand, while pre-service 
social studies teacher think that nuclear power plants are a kind of clean energy, pre-service science teachers do 
not agree with the opinion. At the end, while pre-service social studies teachers supported the idea which is to 
have nuclear power plants in Turkey, a large part of pre-service science teachers offered to give primacy for alter- 
native energy sources. 


Discussion 


Pre-service teachers’ attitudes toward SSI were examined in the study. Furthermore focus group discussions 
were done with pre-service science teachers and pre-service social studies teachers in order to reveal their views 
about setting up nuclear power plants in Turkey. 

Pre-service teachers are eager to learn new developments about SSI because of the fact that they find SSI 
is related with daily life issues. They also want to learn more about the effects of SSI on society and want to see 
more emphasis on media about it. SSI can be attractive for pre-service science and pre-service social studies 
teachers owing to the fact that it represents both scientific and social problems (Sadler & Zeidler, 2005) which 
are also related with those pre-service teachers’ teaching area. In addition, connecting the process, concept or 
problem with daily life also attractive for students and may give rise to deeper and meaningful learning. In current 
research, pre-service teachers claimed that they learn well by discussing SSI, which may be as a result of this fact. 
On the other hand, they have anxiety about SSI implementations due to religion, moral and ethical perspectives 
and have suspects since they think that SSI implementations are open to be abused by hazardous people. Indeed, 
this result can be expected for socially relevant scientific issues because society involves many types of people 
who are dangerous for others or people who have strong religious beliefs and who care more about moral values 
rather than scientific issues. 
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As a next step, focus group discussions were done with pre-service science teachers and pre-service social 
studies teachers in order to reveal their views about setting up nuclear power plants in Turkey and to see how they 
support their views. It was found that pre-service teachers from two branches have not much knowledge about 
how nuclear power plants work. Although they do not know how it works, they are aware of its effects on environ- 
ments and have ideas about precautions. It is fact that SSI like nuclear energy or others are not much common 
topic in formal education to teach or discuss (Kiling, Boyes & Stanistreet, 2013), so students generally learn about 
these through media or other informal sources such as family or friends (cf. Kiling et al., 2013; Boyes & Stanistreet, 
1994). That’s why, SSI should be discussed at formal education centers rather than popular media. In addition, 
potential dangers of nuclear power plants stated by pre-service teachers are similar with the other studies such 
as Ates and Saracoglu (2013) and Yildirim and Ornek (2007). On the other hand, pre-service science teachers have 
views that nuclear energy is not a type of the clean energy. This shows that pre-service science teachers have mis- 
conception about clean energy concept since in related literature nuclear energy is also classified as clean energy 
(Eiden, 2013). Besides some of the pre-service science teachers stated that nuclear power plants may contribute to 
global warming due to releasing radiation. This is another misconception held by the pre-service science teachers. 
Similar result was found in the study done by Kiling et al. (2013). The major reason of pre-service teachers to accept 
nuclear power plants is that it produces large amount of energy. In other studies (Driver, Stanisstreet & Boyes, 2010), 
students also emphasized the capability of nuclear power plants in terms of energy production. Overall, whereas 
pre-service social studies teachers supported the idea which is to have nuclear power plants in Turkey, a large part 
of pre-service science teachers offered to give primacy for alternative energy sources. Pre-service social studies 
teachers usually believe that nuclear energy has similar negative impacts on environment as much as other energy 
sources. For this reason, they support to be set up nuclear power plants in Turkey. Yet, pre-service science teachers 
advocate that nuclear energy is responsible for most of environmentally hazardous processes. That’s why, they 
are not eager to have nuclear power plants in their country. On the other hand, Ates (2013) concluded his study 
as pre-service science teacher support nuclear power plants. Although the participants in his study emphasize 
the similar negative impacts of nuclear power plants on environment and have similar views about nuclear power 
plants, they accept it owing to the fact that it is appropriate to produce too much energy. 

As a consequence, it was reached in current research that although pre-service science teachers and pre- 
service social studies teachers have generally positive attitudes toward SSI, they have some major different views 
about nuclear power plants. Whereas pre-service social studies teacher have favorable views about having nuclear 
power plants in their country, pre-service science teachers hold negative views to setting up nuclear power plants. 
The reasons of this conclusion might be due to pre-service science teachers and pre-service social teachers have 
different backgrounds. For example, pre-service science teachers have more knowledge about scientific issues 
such as chemical reactions and waste; on the other hand, pre-service social teachers mainly have knowledge 
about economic productivity and usefulness. These different perspectives can give rise to have different views 
about setting up nuclear power plants. In other words, it can be said that this research enabled us to compare the 
scientific and the social views on the same socio-scientific issue, nuclear power plants. This research also allowed 
us to understand how pre-service science and pre-service social studies teachers defend their views whether they 
use scientifically valid data or not. It is indispensible fact that both groups of pre-service teachers hold superficial 
knowledge about nuclear power plants. That’s why, they couldn't advocate their views with proper evidence. 


Conclusion and Suggestions 


Teachers are mainly responsible for educating their students as scientific literate and it is an indispensible 
fact that taking advantage of SSI has a vital role for scientific literacy. For this reason, pre-service teachers’ attitudes 
toward SSI and examining how they support their views are important. In current research, it was found that 
SSI is an attractive for pre-service teachers but they also have some suspects about SSI implementations due to 
religion, moral and ethical perspectives. On the other side, their views about setting up nuclear power plants in 
their country was discussed with them in order to see what they think about this issue and how they support their 
views. It was reached that pre-service science and pre-service social studies teachers have different views about 
establishing nuclear power plants. Moreover it was concluded that they could not support their views with totally 
scientifically valid data. They usually used knowledge gathered from popular media, parents or friends. They did 
not present any valid scientific evidence, could not explain how nuclear power plants work and they usually used 
general expressions, which generally do not require formal education. 
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Based on the findings of the research, several suggestions can be done for curriculum designers and research- 
ers. One of the suggestions can be that there should be courses in teacher education programs in order to discuss 
and learn about SSI, how to use argumentation during teaching and learning process. In addition, it should be 
investigated that which instructional method(s) might be more beneficial to develop attitude towards SSI. Moreover 
students’ perspectives and views about SSI can be compared based on their age, region or grade level and, if any, 
possible reasons for the change in their attitudes should be investigated. 
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